RATCHET SOCKET 



BACKGROUND OF THE INVENTION 

The present invention is related to a hand tool, and more 
particularly to a ratchet socket which is easy to assemble and has 
simplified structure and can be conveniently used. 

A socket can be fitted with a handle to form a socket wrench. 
One end of the socket is inserted with the handle, while the other 
end of the socket can be fitted onto a screwed member such as a nut 
or a bolt for wrenching the same. In conventional structure, the 
socket does not provide ratchet effect. 

U.S. Patent No. 5687623 of this inventor, entitled " reversible 
socket wrench " discloses a socket capable of providing ratchet 
effect ( one-way rotation ) to facilitate use of the socket wrench. 

Such socket has complicated structure and includes many small 
parts which are uneasy to manufacture and assemble. Accordingly, 
the volume of the socket is enlarged. This leads to inconvenience 
in use. 

SUMMARY OF THE INVENTION 

It is therefore a primary object of the present invention to 
provide a ratchet socket which has simple structure and is easy to 
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manufacture and assemble. 

The present invention can be best understood through the 
following description and accompanying drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective exploded view of a first embodiment 
of the present invention; 

Fig. 2 is a longitudinal sectional assembled view according 
to Fig. 1; 

Fig. 3 is a sectional view taken along line 3-3 of Fig. 2; 
Fig. 4 is a view according to Fig. 3, showing another operation 
state; 

Fig. 5 is a longitudinal sectional view of a second embodiment 
of the present invention; 

Fig. 6 is a longitudinal sectional view of a third embodiment 
of the present invention; 

Fig. 7 shows the use of the embodiment of Fig. 6; 

Fig. 8 is a longitudinal sectional view of a fourth embodiment 
of the present invention; 

Fig. 9 is a longitudinal sectional view of a fifth embodiment 
of the present invention; 

Fig. 10 is a cross-sectional view according to Fig. 9; 

Fig. 11 is a view according to Fig. 10, showing another 
operation state; 

Fig. 12 shows that the dog member is switched to another 
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posi tion; 

Fig. 13 is a longitudinal sectional view of a sixth embodiment 
of the present invention; 

Fig. 14 is a sectional view of a seventh embodiment of the 
present invention, showing the structure thereof; 

Fig. 15 is a sectional view of an eighth embodiment of the 
present invention, showing the structure thereof; 

Fig. 16 shows a ninth embodiment of the present invention; 

Fig. 17 shows a tenth embodiment of the present invention; 

Fig. 18 is a partially sectional view of an eleventh embodiment 
of the present invention; and 

Fig. 19 is a partially sectional view of a twelfth embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Please refer to Figs. 1 to 3. According to a first embodiment, 
the ratchet socket 10 of the present invention includes a 
cylindrical main body 20 and a ratchet mechanism 15. 

One end of the main body 20 is a driving end A formed with a 
polygonal insertion hole 22 for a handle or other tool to insert 
therein. The other end is a wrenching end B formed with a circular 
hole 24. The circumferential wall of the circular hole 24 is formed 
with a through hole 25 communicating wi th the circular hole. As shown 
in Fig. 3, one side of the through hole 25 has a straight abutting 
face 26, while the other side thereof has a slope face 27. A gap 
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between the slope face and the abutting face is inward tapered. 

The ratchet mechanism 15 includes: 

a ratchet wheel 30, the ci rcumferent ial face of the ratchet 
wheel 30 being formed with continuous teeth 32, the ratchet wheel 
30 being formed with inner polygonal fitting hole 34 such as 
hexagonal or dodecagonal f i 1 1 ing hole in accordance wi th the prof i le 
of the nut or the bolt, the ratchet wheel 30 being rotatably 
positioned in the circular hole 24 of the main body, a C-shaped 
retainer ring 35 being inlaid in an annular groove 241 formed on 
an outer end of the circular hole for avoiding detachment of the 
ratchet wheel 30; 

a dog member 40 accommodated in the through hole 25, an 
inner end of the dog member being formed with multiple teeth 42 for 
engaging with the teeth 32 of the ratchet wheel, one side of the 
dog member 40 abutting against the abutting face 26, whi le the other 
side of the dog member contacting with the slope face 27, a slope 
section 44 being formed on the side of the dog member in contact 
with the slope face for snugly attaching to the slope face 27, 
however, the slope section being omissible; and 

a resilient hoop 45 inlaid in an annular groove 29 formed 
along outer circumference of the main body 20, the resilient hoop 
45 covering outer side of the dog member 40 to exert a resilient 
force thereto, whereby in normal state, the dog member is kept 
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engaging with the ratchet wheel. 

In use of the socket 10, as shown in Fig. 2, a handle 48 or 
another suitable tool is inserted into the insertion hole 22 of the 
main body 20. The fitting hole 34 of the ratchet wheel 30 is fitted 
onto a screwed member. By means of turning the handle 48, the socket 
is driven to wrench the screwed member. 

Figs . 3 and 4 show the operation of the socket . In Fig. 3, when 
clockwise turning the main body 20, the ratchet wheel 30 suffers 
a counterclockwise resistance of the screwed member. At this time, 
the dog member 40 is rightward driven by the ratchet wheel to abut 
against the straight abutting face 26 without displacing outward. 
Under such circumstance, the dog member is kept engaging with the 
ratchet wheel without detachment. By means of the engagement, the 
main body 20 can drive the ratchet wheel to clockwise rotate for 
wrenching the screwed member. 

Reversely, referring to Fig. 4, when counterclockwise turning 
the main body 20, the ratchet wheel 30 suffers a clockwise resistance 
of the screwed member. At this time, the dog member 40 is leftward 
driven by the ratchet wheel to lean on the slope face 27. The dog 
member 40 is guided by the slope fac,e 27 to move outward. Under such 
circumstance, the dog member is disengaged from the ratchet wheel. 
Therefore, when counterclockwise rotated, the main body 20 cannot 
drive the ratchet wheel to wrench the screwed member. 
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In Fig. 4, after the dog member is released from the pushing 
force of the ratchet wheel, the resilient hoop 45 resiliently 
restores the dog member to its home position as shown in Fig. 3. 

According to the above arrangement, the socket provides a 
ratchet effect, that is, a one-way driving effect. 

Fig. 5 shows a second embodiment of the present invention. The 
wrenching end C of the main body 60 of the socket 50 is formed with 
a polygonal fitting hole 62 for fitting with a screwed member. The 
other end of the main body 60 is a driving end D. The ratchet 
mechanism ( identical to that of the first embodiment ) is disposed 
in the driving end. The driving end D is formed with a circular hole 
64 and a through hole 65. The ratchet wheel 66 and the dog member 
67 are placed in the circular hole 64 and the through hole 65 and 
engaged with each other. A resilient hoop 68 resiliently presses 
the dog member 67. The ratchet wheel 66 is formed with a polygonal 
insertion hole 69 for connecting with a driving tool. 

In this embodiment, the ratchet mechanism is disposed in the 
driving end D instead of the wrenching end C. In use of the socket 
50, the fitting hole 62 is fitted onto the screwed member, while 
a handle 55 or another suitable tool is inserted into the insertion 
hole 69 of the ratchet wheel 66. Accordingly, by means of turning 
the handle 55, the socket also can provide a ratchet effect for 
one-way wrenching the screwed member. 
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Fig. 6 shows a third embodiment of the present invention, in 
which two ends of the main body 80 of the socket 70 are both wrenching 
ends E, E' . Each wrenching end is disposed a ratchet mechanism 72 
( identical to that of the first embodiment ) therein to provide 
ratchet effect. This embodiment is characterized in that the two 
ratchet wheels 73, 73' provide one-way driving effect in different 
rotational directions. The center of the main body 80 is 
additionally formed with a polygonal insertion hole 82 
communicating with the circular holes 77 at two ends of the main 
body. The insertion hole serves as an insertion section. 

In use, as shown in Fig. 7, the handle 75 can be passed through 
the fitting hole 74 of either ratchet wheel 73 and inserted into 
the insertion hole 82 for operating the socket 70. The fitting hole 
74' of the other ratchet wheel 73' is fitted onto a screwed member. 
Accordingly, a user can selectively use one of the ratchet wheels 
to wrench the nut as necessary. One of the ratchet wheel has a 
rotational direction for tightening the screwed member, while the 
other ratchet wheel has a rotational direction for untightening the 
screwed member. 

It should be noted that in the case that it is impossible to 
directly insert a handle into the insertion hole, the handle can 
be used in cooperation with a connecting rod 76. The connecting rod 
76 is inserted into the insertion hole and the handle 75 is connected 
with the connecting rod 76. 
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Fig. 8 is a sectional view showing a fourth embodiment of the 
socket 90 of the present invention, in which the middle section of 
the main body 91 is formed with a circular hole 92 and a through 
hole 94. Two ends of the main body are both wrenching ends each having 
a polygonal fitting hole 96 communicating with the circular hole 
92. The two fitting holes have identical sizes for fitting onto 
screwed members with equal sizes. 

The ratchet mechanism 100 ( identical to that of the first 
embodiment ) is disposed in the middle section of the main body. 
The ratchet wheel 102 and the dog member 104 are respectively placed 
in the circular hole and the through hole. A resilient hoop 106 
resiliently presses the dog member 104. The ratchet wheel 102 is 
fixed by C-shaped retainer rings 107 and is formed with a polygonal 
insertion hole 108. Accordingly, the middle section of the main body 
serves as a driving section. 

In use, the handle or tool is passed through the fitting hole 
96 and inserted into the insertion hole 108. The other fitting hole 
96' is fitted onto a screwed member for wrenching ( tightening ) 
the same. Reversely, the handle or tool can be passed through the 
fitting hole 96' and inserted into the insertion hole 108. The 
fitting hole 96 is fitted onto a screwed member for wrenching 
( untightening ) the same in reverse direction. 

Figs . 9 and 10 show a fifth embodiment of the present invention. 
One end of the socket 110 is a driving end F, while the other end 
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thereof is a wrenching end G. The ratchet mechanism 120 is disposed 
in the wrenching end G. The rotational direction of the ratchet 
mechanism is changeable in a~ manner as follows: 

The wrenching end G of the main body 111 is formed with a 
circular hole 112. A through hole H as shown by the phantom line 
from one side to the other side passes through a section of the main 
body near the outer circumference thereof. The through hole H 
communicates with the circular hole 112. A solid section 114 remains 
on outer side of the through hole H. 

The ratchet mechanism 120 includes a ratchet wheel 122, a dog 
member 130 and a resilient hoop 140. When the ratchet wheel 122 is 
mounted in the circular hole 112, two ends of the through hole H 
are defined to form two larger spaces 115, while a slender gap is 
defined between the ratchet wheel and the solid section 114. 

The dog member 130 has an elongated body 132 and two 
engaging sections 134, 135 at two ends of the elongated body 132. 
The inner sides of the engaging sections are formed with multiple 
teeth 136 for engaging with the teeth 124 of the ratchet wheel. The 
dog member 130 is accommodated in the through hole H with the two 
engaging sections 134, 135 respectively positioned in the spaces 
115. The elongated body 132 is positioned in the slender gap. The 
distance between the two engaging sections is larger than the 
distance between the two spaces 115, whereby two engaging sections 
will not engage with the ratchet wheel at the same time. 
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The resilient hoop 140 is inlaid in an annular groove 116 
formed along outer circumference of. N the main body 111. The resilient 
hoop 140 has two outward convex sections 142, 143. The distance 
between the two convex sections 142, 143 is larger than the distance 
between the two engaging sections 134, 135. 

In use, as shown in Fig. 10, the resilient hoop 140 is turned 
to make the outward convex section 142 right in the position of the 
engaging section 134, while making the other outward convex section 
143 away from the other engaging section 135. At this time, the body 
of the resilient hoop 140 resiliently presses the engaging section 
135 to make the engaging section 135 retract into the space 115 and 
engage with the ratchet wheel 122. The engaging section 134 is moved 
outward from the other space 115 into the outward convex section 
142 and disengaged from the ratchet wheel. 

In the s tat e of Fig. 10, when count erclockwi se turning the main 
body 111, the ratchet wheel is synchronously rotated to wrench the 
screwed member fitted with the ratchet wheel. The solid section 114 
serves as a section for supporting the dog member 130. 

Reversely, when clockwise turning the main body 111, the 
ratchet wheel 122 suffers a resistance of the screwed member and 
the dog member 130 is driven to move rightward. At this time, the 
engaging section 135 is disengaged from the ratchet wheel as shown 
inFig. 11 and the other engaging section 134 is still not yet engaged 
with the ratchet wheel. Therefore, when clockwise rotating the main 
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body, the ratchet wheel and the screwed member will not be rotated. 
Accordingly, the socket 110 provides a one-way driving effect . When 
the dog member is released from the rightward pushing force of the 
ratchet wheel, the resilient hoop 140 resiliently leftward pushes 
the dog member and restores the same into the state as shown in Fig. 
10. 

When the resilient hoop 140 is turned to a state of Fig. 12, 
the dog member 130 is switched to another position and the engaging 
section 135 is moved into the outward convex section 143 and is not 
engaged with the ratchet wheel 122. The resilient hoop 140 
resiliently presses the engaging section 134 to make the same 
engaged with the ratchet wheel 122. At this time, when clockwise 
turning the socket, the main body 111 drives the ratchet wheel to 
rotate for wrenching the screwed member. 

Reversely, when counterclockwise turning the socket, the 
ratchet wheel is not rotated along with the main body. Accordingly, 
in the state of Fig. 12, the socket provides a ratchet effect in 
another direction. 

It should be noted that in the embodiment of Fig. 9, the ratchet 
wheel 122 is formed with a polygonal fitting hole 125 for fitting 
with a screwed member . Therefore, the end of the main body equipped 
with the ratchet mechanism serves as the wrenching end G, while the 
other end of the main body is formed with an insertion hole 118 for 
fitting with a handle and serves as the driving end F. However, the 
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driving end and the wrenching end can be switched. That is, the 
ratchet wheel is formed with a polygonal insertion hole for 
insertion of the handle. Accordingly, the end of the main body 
equipped wi th the ratchet mechani sm serves as the driving end, whi le 
the other end of the main body free from the ratchet mechanism is 
formed with a fitting hole for fitting with a nut and serves as the 
wrenching end. 

Fig. 13 is a longitudinal sectional view of a sixth embodiment 
of the socket 150 of the present invention. The ratchet mechanism 
155 is identical to that of Figs. 9 and 10 and is disposed in the 
middle section of the main body 152. The ratchet wheel 156 is formed 
with a polygonal insertion hole 158, whereby the middle section of 
the socket serves as a driving section. Two ends of the main body 
152 are wrenching ends each having a polygonal fitting hole 153, 
154. The two fitting holes have different sizes. 

• ' ■ • -a 

In use, a handle or a tool is inserted into the insertion hole 
158 to drive and turn the socket for wrenching the screwed member. 
The rotational directions of the ratchet mechanism 155 are 
switchable so that the fitting holes 153, 154 can have different 
sizes for fitting with different sizes of screwed members. 

Fig. 14 shows a seventh embodiment of the present invention, 
in which the main body 162 of the socket 160 is composed of two halves 
164, 165 pivotally connected with each other by a universal joint 
166. The two halves can be bent by any angle. One end of one half 
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164 serves as a driving end I equipped with a ratchet mechanism j 
of any of the above embodiments. The ratchet wheel 167 of the ratchet 
mechanism is formed with a polygonal insertion hole 168 for 
insertion of a handle or a tool. One end of the other half 165 is 
formed with a polygonal fitting hole 169 and serves as a wrenching 
end K for fitting with a screwed member. 

Fig. 15 shows an eighth embodiment of the present invention 
substantially identical to Fig. 14. The main body 172 of the socket 
170 is also composed of two halves 174, 175 pivotally connected wi th 
each other. One end of one half 174 serves as a wrenching end L in 
which a ratchet mechanism m is disposed. The ratchet mechanism can 
be the ratchet mechanism of any of the above embodiments. The ratchet 
wheel 177 of the ratchet mechani sm i s formed wi th a polygonal f i 1 1 ing 
hole 178 for fitting with a nut. One end of the other half 175 is 
formed with a polygonal insertion hole 179 and serves as a driving 
end N for insertion of a handle. 

Fig. 16 shows a ninth embodiment of the present invention, in 
which the main body 182 of the socket 180 has a driving end 0 and 
a wrenching end P. The driving end is equipped with a ratchet 
mechanism 184 which can be the ratchet mechanism of any of the above 
embodiments. A handle 185 can be inserted in the driving end. In 
the case that the ratchet mechani sm Is not disposed in the wrenching 
end P, the circumference of the wrenching end is formed with a notch 
186 communicating with the fitting hole 187. Accordingly, in the 
case that there is electric wire or cable, when the fitting hole 
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187 is fitted onto a screwed member, the wire or cable can extend 
out through the notch 186. 

Fig. 17 shows a tenth embodiment of the present invention, in 
which the socket 190 can be any of the above embodiments except the 
third, fourth and sixth embodiments of Figs. 6, 8 and 13. The main 
body 192 of the socket 190 also has a driving end Q and a wrenching 
end R. A bar body 195 is directly fixed with the driving end Q to 
form an integral socket wrench. In the case that the driving end 
is free from the ratchet mechanism ( that is, the ratchet mechanism 
is disposed in the wrenching end ), the bar body 195 is fixedly 
connected with the main body. In the case that the driving end is 
equipped with the ratchet mechanism, the bar body is fixedly 
connected with the ratchet wheel. 

Fig. 18 shows an eleventh embodiment of the socket 200 of the 
present invention, in which one end of the main body 202 of the socket 
200 is a driving end S, while the other end thereof is a wrenching 
end T. A ratchet mechanism 205 which can be one of the embodiments 
of Figs. 2 and 9 is disposed in the wrenching end T. The ratchet 
wheel 206 is formed with a fitting hole 208 for fitting with a screwed 
member. A polygonal such as hexagonal or square driving section 204 
is disposed on the outer circumference of the driving end S. The 
driving section 204 can be held by an open wrench, adjustable wrench 
or pincers. Accordingly, the socket can be driven to wrench the 
screwed member. 
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Fig. 19 shows a twelfth embodiment of the socket 210 of the 
present invention, in which two ends of the main body 212 of the 
socket are wrenching ends U each having a ratchet mechanism 215, 
215' which can be the ratchet mechanism of Fig. 2 or Fig. 9. The 
fitting holes 218, 218' of the ratchet wheels 216, 216' are adapted 
to fit onto a screwed member. The fitting holes can have identical 
or different sizes. A hexagonal or square driving section 214 is 
disposed on the outer circumference of the middle section of the 
main body 212 for a tool to hold. 

The present invention has simple structure and is easy to 
manufacture and assemble. The socket of the present invention has 
small volume. The above embodiments are only used to illustrate the 
present invention, not intended to limit the scope thereof. Many 
modi ficat ions of the above embodiments can be made wi thout departing 
from the spirit of the present invention. 
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